Conformational and thermal stability of mature dimeric human myeloperoxidase and a recombinant monomeric form from CHO cells.
Myeloperoxidase (MPO) is a lysosomal heme enzyme present in the azurophilic granules of human neutrophils and monocytes. It is a critical element of the human innate immune system by exerting antimicrobial effects. It is a disulfide bridged dimer with each monomer containing a light and a heavy polypeptide and its biosynthesis and intracellular transport includes several posttranslational processing steps. By contrast, MPO recombinantly produced in Chinese hamster ovary cell lines is monomeric, partially unprocessed and contains a N-terminal propeptide (proMPO). It mirrors a second form of MPO constitutively secreted from normal bone marrow myeloid precursors. In order to clarify the impact of posttranslational modifications on the structural integrity and enzymology of these two forms of human myeloperoxidase, we have undertaken an investigation on the conformational and thermal stability of leukocyte MPO and recombinant proMPO by using complementary biophysical techniques including UV-Vis, circular dichroism and fluorescence spectroscopy as well as differential scanning calorimetry. Mature leucocyte MPO exhibits a peculiar high chemical and thermal stability under oxidizing conditions but is significantly destabilized by addition of dithiothreitol. Unfolding of secondary and tertiary structure occurs concomitantly with denaturation of the heme cavity, reflecting the role of three MPO-typical heme to protein linkages and of six intra-chain disulfides for structural integrity by bridging N- and C-terminal regions of the protein. Recombinant monomeric proMPO follows a similar unfolding pattern but has a lower conformational and thermal stability. Spectroscopic and thermodynamic data of unfolding are discussed with respect to the known three-dimensional structure of leukocyte MPO as well as to known physiological roles.